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____
1.
What is a statement that summarizes a pattern found in nature?

	a.
	a scientific law
	c.
	a scientific theory

	b.
	a fact
	d.
	a hypothesis


____
2.
Why are scientific models important?

	a.
	They prove scientific theories.

	b.
	They help visualize things that are very complex, very large, or very small.

	c.
	They make it harder to understand things.

	d.
	They never change.


____
3.
Which of the following is an example of a safe laboratory procedure?

	a.
	tying back long hair and loose clothing

	b.
	eating or drinking from laboratory glassware

	c.
	touching hot objects with your bare hands

	d.
	testing an odor by directly inhaling the vapor


____
4.
How is 0.00025 written in scientific notation?

	a.
	25  10–5
	c.
	0.25  10–3

	b.
	2.5  104
	d.
	2.5  10–4


____
5.
Which of the following conversion factors would you use to change 18 kilometers to meters?

	a.
	1000 m/1 km
	c.
	100 m/1 km

	b.
	1 km/1000 m
	d.
	1 km/100 m


____
6.
Which of the following are pure substances?

	a.
	solutions
	c.
	homogeneous mixtures

	b.
	compounds
	d.
	colloids


____
7.
Which of the following is NOT a pure substance?

	a.
	milk
	c.
	water

	b.
	oxygen
	d.
	carbon dioxide


____
8.
 If an unknown substance CANNOT be broken down into simpler substances, it is

	a.
	a compound.
	c.
	made of one kind of atom.

	b.
	an element.
	d.
	both b and c


____
9.
If a material contains three elements joined in a fixed proportion, it is a(an)

	a.
	mixture.
	c.
	atom.

	b.
	solution.
	d.
	compound.


____
10.
Water is a compound because it

	a.
	can be broken down into simpler substances.

	b.
	always has two hydrogen atoms for each oxygen atom.

	c.
	is made of water atoms joined together.

	d.
	both a and b


____
11.
A mixture can be classified as a solution, suspension, or colloid based on the

	a.
	number of particles it contains.
	c.
	color of its particles.

	b.
	size of its largest particles.
	d.
	size of its smallest particles.


____
12.
A substance has a melting point of 0ºC and a boiling point of 100ºC. The substance is most likely

	a.
	water.
	c.
	gold.

	b.
	hydrogen.
	d.
	table salt.


____
13.
What method can be used to separate parts of a liquid mixture when the entire mixture can pass through a filter?

	a.
	filtration
	c.
	straining

	b.
	distillation
	d.
	screening


____
14.
When a physical change in a sample occurs, which of the following does NOT change?

	a.
	shape
	c.
	volume

	b.
	mass
	d.
	composition


____
15.
Flammability is a material’s ability to burn in the presence of

	a.
	hydrogen.
	c.
	oxygen.

	b.
	nitrogen.
	d.
	carbon dioxide.


____
16.
A substance that has high reactivity

	a.
	easily combines chemically with other substances.

	b.
	burns in the presence of water.

	c.
	displaces dissolved oxygen.

	d.
	has a high boiling point.


____
17.
Which of the following is a chemical change?

	a.
	ice melting

	b.
	ice being carved

	c.
	water boiling

	d.
	water breaking down into hydrogen and oxygen
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Figure 3-1
____
18.
In which of the substances in Figure 3-1 are the forces of attraction among the particles so weak that they can be ignored under ordinary conditions?

	a.
	Substance A
	c.
	Substance C

	b.
	Substance B
	d.
	all of the above


____
19.
Forces of attraction limit the motion of particles most in

	a.
	a solid.
	c.
	a gas.

	b.
	a liquid.
	d.
	both b and c


____
20.
The phase change that is the reverse of condensation is

	a.
	freezing.
	c.
	vaporization.

	b.
	sublimation.
	d.
	melting.


____
21.
During a phase change, the temperature of a substance

	a.
	increases.

	b.
	decreases.

	c.
	stays the same.

	d.
	either increases or decreases, depending on the change.


____
22.
According to John Dalton’s observations, when elements combine in a compound,

	a.
	the ratio of their masses is always the same.

	b.
	each element contributes an equal number of atoms.

	c.
	their volumes are always equal.

	d.
	their masses are always equal.


____
23.
Which subatomic particle has a negative charge?

	a.
	electron
	c.
	neutron

	b.
	alpha particle
	d.
	proton


____
24.
The number of protons in one atom of an element is that element’s

	a.
	mass number.
	c.
	atomic number.

	b.
	balanced charge.
	d.
	isotope.


____
25.
To find the number of neutrons in an atom, you would subtract

	a.
	mass number from atomic number.
	c.
	atomic number from electron number.

	b.
	atomic number from mass number.
	d.
	isotope number from atomic number.


____
26.
Suppose an atom has a mass number of 35. Which statement is true beyond any doubt?

	a.
	The atom has an odd number of neutrons.

	b.
	The atomic number is less than 17.

	c.
	The atom is not an isotope.

	d.
	The number of protons in the nucleus does not equal the number of neutrons.


____
27.
The glowing of a neon light is caused by electrons emitting energy as they

	a.
	move from lower to higher energy levels.
	c.
	move from higher to lower energy levels.

	b.
	collide with other electrons.
	d.
	collide with the nucleus.


____
28.
In a periodic table, a set of properties repeats from

	a.
	element to element.
	c.
	column to column.

	b.
	group to group.
	d.
	row to row.


____
29.
Atoms of the most reactive elements tend to have

	a.
	one or seven valence electrons.
	c.
	four or five valence electrons.

	b.
	eight valence electrons.
	d.
	no valence electrons.


____
30.
As you move from left to right across a period, the number of valence electrons

	a.
	increases.
	c.
	increases and then decreases.

	b.
	stays the same.
	d.
	decreases.


____
31.
Which statement is NOT true about the elements fluorine, chlorine, and iodine?

	a.
	They are all halogens.
	c.
	They are similar to noble gases.

	b.
	They react easily with metals.
	d.
	They are all nonmetals.


____
32.
Which of the following Group 7A elements is the most reactive?

	a.
	Cl (chlorine)
	c.
	F (fluorine)

	b.
	I (iodine)
	d.
	Br (bromine)


____
33.
Which halogen is most likely to react?

	a.
	Br (bromine)
	c.
	I (iodine)

	b.
	F (fluorine)
	d.
	Cl (chlorine)


____
34.
Which element is found in nature only in compounds?

	a.
	sodium
	c.
	oxygen

	b.
	helium
	d.
	nitrogen


____
35.
Which of the following statements correctly describes the substance with the formula KI?

	a.
	Molecules of potassium iodide contain one atom of potassium and one atom of iodine.

	b.
	There is a one-to-one ratio of potassium ions to iodide ions.

	c.
	Potassium iodide is a molecular compound.

	d.
	Potassium iodide is a polyatomic ion.


____
36.
Which of the following compounds does NOT contain molecules?

	a.
	H2
	c.
	CO2

	b.
	NaCl
	d.
	H2O


____
37.
You see a structural formula in which the symbols for elements are connected by a long dash. You can assume that the chemical bonds in the compound are

	a.
	ionic.
	c.
	metallic.

	b.
	covalent.
	d.
	unstable.


____
38.
Which of the following formulas represents a compound whose molecules contain a triple bond?

	a.
	NN
	c.
	O3

	b.
	OO
	d.
	SO3


____
39.
Which of the following statements about ions is true?

	a.
	All metals form more than one type of ion.

	b.
	Many transition metals can form more than one type of ion.

	c.
	Halogens form more than one type of ion.

	d.
	Alkali metals form more than one type of ion.


____
40.
In the name carbon dioxide, the prefix of the second word indicates that a molecule of carbon dioxide contains

	a.
	two carbon atoms.
	c.
	a polyatomic ion.

	b.
	two oxygen atoms.
	d.
	an ionic bond.


____
41.
Which statement about metals is true?

	a.
	A metal lattice is extremely rigid.

	b.
	A metal lattice has weak bonds within a metal.

	c.
	Electrons in a metal lattice are free to move.

	d.
	Generally, metals have a low melting point.


____
42.
How does increasing the amount of carbon in steel affect its properties?

	a.
	Carbon makes the lattice harder and stronger.

	b.
	Carbon forms an oxide that protects the steel from rusting.

	c.
	Carbon makes the steel light enough to use for airplane parts.

	d.
	Carbon makes the steel softer and easier to cut.


____
43.
Hydrochloric acid, HCl, is added to solid NaOH. After the reaction is complete, NaCl dissolved in water remains. What are the products of this chemical reaction?

	a.
	NaOH and HCl
	c.
	HCl and NaCl

	b.
	NaOH and H2O
	d.
	NaCl and H2O


____
44.
Which of the following is a chemical equation that accurately represents what happens when sulfur and oxygen react to form sulfur trioxide?

	a.
	Sulfur and oxygen react to form sulfur trioxide.

	b.
	S and O2 produce SO3.

	c.
	S + O2  SO3

	d.
	2S + 3O2 2SO3


____
45.
Which of the following statements is true about what happens during a chemical reaction?

	a.
	Bonds of the reactants are broken, and bonds of the products are formed.

	b.
	Bonds of the reactants are formed, and bonds of the products are broken.

	c.
	The bonds of both the reactants and the products are broken.

	d.
	The bonds of both the reactants and the products are formed.


____
46.
A log is burning in a fireplace. If the amount of oxygen reaching the log is decreased, which of the following statements is true?

	a.
	The reaction rate increases.

	b.
	The reaction rate decreases.

	c.
	The reaction rate remains the same.

	d.
	The reaction rate depends only on the temperature.


____
47.
During the formation of a solution, energy is

	a.
	either released or absorbed.
	c.
	released only.

	b.
	neither released nor absorbed.
	d.
	absorbed only.


____
48.
One way to determine the degree of saturation of a solid-liquid solution is to drop a crystal of the solute into the solution. If the crystal sits at the bottom of the container, the solution is

	a.
	saturated.
	c.
	supersaturated.

	b.
	unsaturated.
	d.
	concentrated.


____
49.
Which of the following is NOT a property of an acid?

	a.
	tastes sour
	c.
	changes the color of an indicator

	b.
	usually reacts with a metal
	d.
	feels slippery


____
50.
Which of the following is NOT a common property of bases?

	a.
	feels slippery
	c.
	reacts with metals

	b.
	tastes bitter
	d.
	changes colors of indicators


____
51.
The salt that is formed during the reaction between potassium hydroxide and hydrochloric acid is

	a.
	NaCl.
	c.
	KCl.

	b.
	H2O.
	d.
	K2Cl.


____
52.
A small amount of acid is added to a buffer solution. The pH of the solution will

	a.
	increase.
	c.
	stay about the same.

	b.
	decrease.
	d.
	become neutral.


____
53.
A passenger in the rear seat of a car moving at a steady speed is at rest relative to

	a.
	the side of the road.
	c.
	the front seat of the car.

	b.
	a pedestrian on the corner ahead.
	d.
	the wheels of the car.


____
54.
One kilometer equals 1000 meters. What does the prefix kilo- mean?

	a.
	1
	c.
	100

	b.
	10
	d.
	1000


____
55.
Instantaneous speed is measured

	a.
	at the starting point.
	c.
	at a particular instant.

	b.
	when the object reaches its destination.
	d.
	over the duration of the trip.


____
56.
A river current has a velocity of 5 km/h relative to the shore, and a boat moves in the same direction as the current at 5 km/h relative to the river. How can the velocity of the boat relative to the shore be calculated?

	a.
	by subtracting the river current vector from the boat’s velocity vector

	b.
	by dividing the river current vector by the boat’s velocity vector

	c.
	by multiplying the vectors

	d.
	by adding the vectors


____
57.
Suppose you increase your walking speed from 1 m/s to 3 m/s in a period of 2 s. What is your acceleration?

	a.
	1 m/s2
	c.
	4 m/s2

	b.
	2 m/s2
	d.
	6 m/s2


____
58.
What is instantaneous acceleration?

	a.
	how fast a speed is changing at a specific instant

	b.
	how fast a velocity is changing at a specific instant

	c.
	how fast a direction is changing at a specific instant

	d.
	all of the above


____
59.
An open parachute increases air resistance of a falling sky diver by

	a.
	decreasing the weight of the diver.
	c.
	increasing the terminal velocity.

	b.
	increasing surface area.
	d.
	reducing fluid friction.


____
60.
The property of matter that resists changes in motion is called

	a.
	friction.
	c.
	inertia.

	b.
	gravity.
	d.
	weight.


____
61.
Your weight equals your

	a.
	mass.

	b.
	mass divided by the net force acting on you.

	c.
	mass times the acceleration due to gravity.

	d.
	mass times your speed.


____
62.
What is conserved when two objects collide in a closed system?

	a.
	acceleration
	c.
	speed

	b.
	momentum
	d.
	velocity


____
63.
With which of the following is the weak nuclear force associated?

	a.
	lightning
	c.
	ocean tides

	b.
	nuclear decay
	d.
	static cling


____
64.
As an astronaut travels far away from Earth, her weight

	a.
	decreases because gravity decreases.

	b.
	decreases because her mass decreases.

	c.
	increases because gravity increases.

	d.
	remains the same because her mass remains the same.


____
65.
The centripetal force acting on a satellite in orbit

	a.
	acts as an unbalanced force on the satellite.

	b.
	changes the direction of the satellite. 

	c.
	is a center-directed force.

	d.
	all of the above


____
66.
If you exert a force of 10.0 N to lift a box a distance of 0.75 m, how much work do you do?

	a.
	0.075 J
	c.
	10.75 J

	b.
	7.5 J
	d.
	75 J


____
67.
If you exert a force of 500 N to walk 4 m up a flight of stairs in 4 s, how much power do you use?

	a.
	31 W
	c.
	2000 W

	b.
	500 W
	d.
	8000 W


____
68.
A machine is a device that can multiply

	a.
	force.
	c.
	work.

	b.
	power.
	d.
	all of the above


____
69.
Which of the following is an example of a wheel and axle?

	a.
	a doorknob
	c.
	a jar lid

	b.
	an automobile steering wheel
	d.
	a pencil


____
70.
The ideal mechanical advantage of a pulley system is equal to the

	a.
	distance the load has to move.

	b.
	length of the rope.

	c.
	number of rope segments supporting the load.

	d.
	weight of the object being lifted.


____
71.
Which of the following statements is a consequence of the equation E = mc2?

	a.
	Energy is released when matter is destroyed.

	b.
	Mass and energy are equivalent.

	c.
	The law of conservation of energy must be modified to state that mass and energy are conserved in any process.

	d.
	all of the above


____
72.
What is biomass energy?

	a.
	the chemical energy stored in living things

	b.
	the electromagnetic energy stored in living things

	c.
	the nuclear energy stored in living things

	d.
	the thermal energy stored in living things


____
73.
Which of the following types of transportation is NOT mass transportation?

	a.
	bus
	c.
	streetcar

	b.
	car
	d.
	train


____
74.
Which type of mechanical wave needs a source of energy to produce it?

	a.
	a transverse wave
	c.
	a surface wave

	b.
	a longitudinal wave
	d.
	all of the above


____
75.
To what is amplitude related?

	a.
	the amount of energy carried by the wave

	b.
	the maximum displacement from the rest position

	c.
	neither A nor B

	d.
	both A and B


____
76.
When a wave strikes a solid barrier, it behaves like a basketball hitting a backboard. This wave behavior is called

	a.
	constructive interference.
	c.
	refraction.

	b.
	diffraction.
	d.
	reflection.


____
77.
How does reflection differ from refraction and diffraction?

	a.
	Reflection is the only property in which the wave does not continue moving forward.

	b.
	Reflection is the only property that involves a change in the wave.

	c.
	Reflection affects all types of mechanical waves, but refraction and diffraction do not.

	d.
	Reflection is the only property that changes the direction of a wave.


____
78.
In refraction, when two parts of a wave travel through different mediums, the parts move

	a.
	at different speeds.
	c.
	always in the same direction.

	b.
	in step.
	d.
	in opposite directions.


____
79.
Which wave will probably be diffracted the most?

	a.
	a longitudinal wave

	b.
	the wave with the highest amplitude

	c.
	the wave with the longest wavelength

	d.
	the wave that strikes a solid barrier with the slowest speed


____
80.
The formation of a standing wave requires

	a.
	the traveling of a wave for a long distance.

	b.
	constructive interference between two waves of slightly different frequencies.

	c.
	that refraction and diffraction occur at the same time in a wave.

	d.
	interference between incoming and reflected waves.


____
81.
A piano, violin, or guitar uses the resonance of a wooden soundboard to

	a.
	amplify the sound.
	c.
	raise the pitch.

	b.
	dampen the sound.
	d.
	limit standing waves.


____
82.
When a sound source approaches you, the pitch you hear is

	a.
	lower than when the source is stationary.

	b.
	higher than when the source is stationary.

	c.
	the same as when the source is stationary.

	d.
	first higher and then lower than the pitch of the source when stationary.


____
83.
Light acts like

	a.
	a wave.
	c.
	both a wave and a particle.

	b.
	a particle.
	d.
	neither a wave nor a particle.


____
84.
Photons travel outward from a light source in

	a.
	a single straight line.
	c.
	a small, dense area.

	b.
	increasing intensity.
	d.
	all directions.


____
85.
The visible light spectrum ranges between

	a.
	radar waves and X-rays.
	c.
	infrared rays and ultraviolet rays.

	b.
	television waves and infrared rays.
	d.
	ultraviolet rays and gamma rays.


____
87.
Which of the following occurs as a light wave bends when it passes from one medium into another?

	a.
	constructive interference
	c.
	destructive interference

	b.
	refraction
	d.
	reflection


____
90.
If an atom loses electrons, it becomes a

	a.
	negatively charged ion.
	c.
	neutral atom.

	b.
	positively charged ion.
	d.
	neutral ion.


____
91.
What is the SI unit of electric charge?

	a.
	ampere
	c.
	volt

	b.
	ohm
	d.
	coulomb


____
92.
What type of current is used in a battery?

	a.
	parallel current
	c.
	direct current

	b.
	alternating current
	d.
	potential current


____
93.
The type of current in your school is mostly

	a.
	direct current.
	c.
	series current.

	b.
	alternating current.
	d.
	produced by batteries.


____
94.
What is the difference in electrical potential energy between two places in an electric field?

	a.
	current
	c.
	potential difference

	b.
	resistance
	d.
	induction


____
95.
The current in a clothes iron measures 5.0 amps. The resistance of the iron is 24 ohms. What is the voltage?

	a.
	120 V
	c.
	19 V

	b.
	4.8 V
	d.
	600 V


____
96.
Which of the following provides electrical safety?

	a.
	circuit breaker
	c.
	ground-fault circuit interrupter

	b.
	fuse
	d.
	all of the above


____
97.
A ground-fault circuit interrupter shuts down a circuit if it

	a.
	melts.
	c.
	senses unequal currents.

	b.
	senses an overload.
	d.
	senses moisture.


____
98.
Electronic signals that are smoothly varying signals produced by continuously changing the voltage or current in a circuit are

	a.
	digital signals.
	c.
	diode signals.

	b.
	cathode rays.
	d.
	analog signals.


____
99.
A thin slice of silicon that contains many solid-state components is a(an)

	a.
	transistor.
	c.
	diode.

	b.
	integrated circuit.
	d.
	cathode-ray tube.


____
100.
How can the voltage in a coil of wire be increased in the process of electromagnetic induction?

	a.
	Move the magnet inside the coil of wire more slowly.

	b.
	Hold the magnet stationary.

	c.
	Move the coil of wire slowly, and keep the magnet stationary.

	d.
	Move the magnet inside the coil of wire more rapidly.
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12.4.2

64.
ANS:
A
DIF:
L1
OBJ:
12.4.3

65.
ANS:
D
DIF:
L2
OBJ:
12.4.4

66.
ANS:
B
DIF:
L2
OBJ:
14.1.2

67.
ANS:
B
DIF:
L2
OBJ:
14.1.3

68.
ANS:
A
DIF:
L1
OBJ:
14.2.1

69.
ANS:
B
DIF:
L2
OBJ:
14.4.1

70.
ANS:
C
DIF:
L1
OBJ:
14.4.2

71.
ANS:
D
DIF:
L2
OBJ:
15.2.4

72.
ANS:
A
DIF:
L1
OBJ:
15.3.1

73.
ANS:
B
DIF:
L1
OBJ:
15.3.3

74.
ANS:
D
DIF:
L1
OBJ:
17.1.2

75.
ANS:
D
DIF:
L2
OBJ:
17.2.3

76.
ANS:
D
DIF:
L1
OBJ:
17.3.1

77.
ANS:
A
DIF:
L2
OBJ:
17.3.1

78.
ANS:
A
DIF:
L1
OBJ:
17.3.2

79.
ANS:
C
DIF:
L2
OBJ:
17.3.3

80.
ANS:
D
DIF:
L2
OBJ:
17.3.4

81.
ANS:
A
DIF:
L2
OBJ:
17.4.2

82.
ANS:
B
DIF:
L2
OBJ:
17.4.3

83.
ANS:
C
DIF:
L1
OBJ:
18.1.3

84.
ANS:
D
DIF:
L1
OBJ:
18.1.4

85.
ANS:
C
DIF:
L2
OBJ:
18.2.1

86.
ANS:
B
DIF:
L2
OBJ:
18.2.2

87.
ANS:
B
DIF:
L1
OBJ:
18.3.2

88.
ANS:
D
DIF:
L1
OBJ:
18.4.3

89.
ANS:
C
DIF:
L1
OBJ:
18.5.1

90.
ANS:
B
DIF:
L1
OBJ:
20.1.1

91.
ANS:
D
DIF:
L2
OBJ:
20.1.2

92.
ANS:
C
DIF:
L1
OBJ:
20.2.1

93.
ANS:
B
DIF:
L2
OBJ:
20.2.1

94.
ANS:
C
DIF:
L1
OBJ:
20.2.4

95.
ANS:
A
DIF:
L2
OBJ:
20.2.5

96.
ANS:
D
DIF:
L1
OBJ:
20.3.3

97.
ANS:
C
DIF:
L2
OBJ:
20.3.3

98.
ANS:
D
DIF:
L1
OBJ:
20.4.1

99.
ANS:
B
DIF:
L1
OBJ:
20.4.3

100.
ANS:
D
DIF:
L2
OBJ:
21.3.1

